A series of [3] ferrocenophanes with functional P-E-P motifs (E = group 14 fragments) is reported. Out of these, the silicon compounds with the general formula Fe(C 5 H 4 PtBu) 2 SiXY (XY = Cl 2 , Br 2 , I 2 , H 2 , HCl) have been characterized by spectroscopic means and the bonding situation was analyzed using X-ray crystallography and quantum chemical calculations. Despite the two stereogenic phosphanyl centers, most of the 
Introduction
[n]Ferrocenophanes, in which n atoms connect the two cyclopentadienyl rings within a ferrocene molecule, are attractive monomers for the ring opening polymerization (ROP) to ferrocene based polymers. [1] [2] [3] [4] The ring strain present in ferrocenophanes with short bridging units (n = 1) leads to structural peculiarities usually described as ring tilt which may involve direct interaction of the iron center with the bridging atom. 5, 6 For bridging units with n = 2, 3 some ring tilts may still be present but the tendency for thermal ROP is significantly reduced. [7] [8] [9] Recently the unique setting in [3] ferrocenophanes has been used to prepare ferrocenylene bridged carbenes where for the corresponding cation direct interactions between iron and the cationic carbon atom have been suggested. 10, 11 Owing to our own interest in the low-coordinate chemistry of group 14 elements we wondered whether it might be feasible to embed heavier tetrylenes into a bridging unit of a [3] ferrocenophane with flanking phosphanyl groups. [12] [13] [14] [15] [16] [17] Few years ago, Power et al. have shown that a low-valent silylene center can be stabilized using two adjacent third row elements. 18 Therefore, we set out to investigate the possibility to access bisphosphano substituted tetrylenes embedded into a [3] ferrocenophane unit.
Results and discussion

Synthesis of P-Si-P [3]ferrocenophanes
A straightforward approach to P-Si-P bridged [3] ferrocenophanes starts from secondary 1,1′-ferrocenylene bisphosphanes in which the bridging unit is closed by attachment of the group 14 elements. We selected bisphosphane 2 as the starting point of this investigation because the t-butyl groups should provide some steric protection and furthermore may serve as useful probes in proton NMR spectroscopy. Phosphane 2 is readily prepared with lithium aluminium hydride from the corresponding chlorophosphane 1 which has been reported earlier in the literature (Scheme 1). 8, 19 Lithiation with n-BuLi affords dilithiophosphanide 3 which was identified by multinuclear NMR spectroscopy. The salient feature of compound 3 is the symmetric bridging of the two lithium atoms between the phosphorus atoms in solution which is evident from the 31 P and 7 Li NMR spectra showing identical coupling from each lithium to both phosphorus nuclei ( Fig. 1 ) in analogy to related dimeric lithium and alkali phosphanides in the literature. 20, 21 Therefore, the stereochemical situation in 2 consisting of two diastereomers (rac and meso) is reset by lithiation which converts the phosphorus atoms to prochiral centers. We have also optimized the possible structures of 3 using B3LYP/6-311+G** DFT calculations, starting from asymmetric structures, with the tBu groups either at the same ("cis") or at the opposite side ("trans") of the phosphorus atoms. During the optimization of the "trans" structure the fully symmetrical 3 (Fig. S1 of the ESI ‡) was obtained, which is in accordance with the NMR data. The "cis" structure 3′ (Fig. S1 of the ESI ‡) could also be located, however, it is by 17.2 kcal mol −1 less stable.
The reactivity of dilithiated 3 towards electrophilic silanes reveals a delicate balance between substitution and reduction where the electrophilicity of the silane is crucial. Thus the reaction of 3 with silicon tetrachloride furnishes P-Si-P bridged [3] 2 Fe which is known from the literature. 8 The connection of the two phosphanide units in 3 with a dibromosilanyl unit can, however, be accomplished by switching from a LiCl to a silyl halide elimination strategy. For this purpose phosphanide 3 is smoothly converted to the corresponding silylphosphane 5. From the multinuclear NMR data of 5 it is evident that the prochiral situation in 3 changes to a stereochemically unbiased situation in 5 where the ratio of rac and meso diastereomers occurs in a statistical mixture. For the meso form of 5 the molecular structure has been determined by Xray diffraction and agrees well with the constitution established by spectroscopic methods (for details see ESI ‡). The reaction of silylphosphane 5 with silicon tetrabromide then cleanly affords dibromosilane 6. Multinuclear NMR data of the bulk material show that during the formation of 6, just as in the case of 4, a stereospecific reaction occurs, in the course of which only a single isomer is formed. Since the reactivity of the silicon halide bond in these ferrocenophanes competes with that of the P-Si bonds we considered also the corresponding diiodosilane 7 which can be prepared by reacting 2 with SiI 4 in the presence of a base. Again only a single diastereomer can be observed and the 29 Si chemical shift at −63.5 ppm is the most shielded one observed for this series of bisphosphano dihalosilane bridged [3] ferrocenophanes, 4, 6 and 7. Within this series a clear trend can be derived from the heteronuclear NMR data (Table 1) . With increasing electronegativity of the halide the silicon nuclei are deshielded, while in turn the corresponding phosphorus resonances appear at higher field. The value of the coupling constant 1 J SiP continuously increases on moving from Cl to Br and I.
Bonding situation in P-Si-P [3]ferrocenophanes 4, 6 and 7
For bisphosphanodihalosilyl bridged [3] ferrocenophanes 4 ( Fig. 2) , 6 ( Fig. 3 ) and 7 ( Fig. 4) single crystal structure determinations could be performed. All compounds are isostructural and reveal a stereochemical situation in which both t-butyl groups of the phosphanyl units point to the same side of the molecule which is in contrast to cyclic bisphosphano dichlorosilanes from the literature. 22 Therefore the silyl units are shifted towards the opposite side where the lone pairs of the phosphanyl groups are located. This stereochemical arrangement of the reaction product is understandable by considering the structure of the reactant 3, for which no stable "trans"-like arrangement of the tBu groups could be located. While we did not investigate the mechanism of the reaction in detail here, it is apparent that any incoming silyl-halide reactant will interact at one side of the molecule and accordingly the tBu groups should be situated at the other side resulting in the observed stereochemical situation.
All bond lengths and angles for the halogenated compounds are without peculiarities. For each of the compounds the Cp-rings deviate slightly from coplanarity with angles between the normal to the ring plane being 3.52(6)°(4), 3.10(16)°(6) and 2.73(8)°(7) which are equal to the corresponding interplanar angles of the Cp-rings within a molecule. These [3] ferrocenophanes display almost unstrained structures in an eclipsed conformation with the ferrocene backbone opening towards the phosphorus lone pairs of the ansa bridge. The Fe⋯Si distance increases, corresponding to the size of the group 17 element (4: 3.7233(6) Å, 6: 3.7400(11) Å, 7: 3.7624(7) Å). The halogen atoms X show two positions, one with an 
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The smallest angle is found in between the ipso-CPSi atoms with roughly 100°, indicating a small amount of ring-strain, and the largest angle is between the t-butyl groups and the silicon atom amounting to roughly 110°. The angle at the silicon atom between the geminal halogen atoms for the three derivatives 4, 6 and 7 shows values of Cl1SiCl2 = 103.73(2)°, Br1SiBr2 = 102.42(4)°, I1SiI2 = 104.28(2)°.
Our DFT calculations revealed that the other possible stereoisomers of 4, 6 and 7 in which the two t-butyl units at the two phosphorus atoms point to different sites of the molecule (Fig. S1 in the ESI ‡) exhibit somewhat lower stability (by 3.5 kcal mol −1 for 4 and by 3.7 kcal mol −1 for 6 at the B3LYP/6-311+G** and 3.8 kcal mol −1 for 7 at the B3LYP/Def2-TZVP//B3LYP/6-311+G** levels of theory). Since the presence of the other isomer was not observed by NMR spectroscopy even after heating 6 in toluene to 100°C for 10 hours, we calculated the barrier between the two isomers, to see whether the isomerisation is kinetically feasible. We could locate a transition state for the interconversion of the two isomers of 4 in which one of the phosphorus atoms is planarized (see Fig. S1 in the ESI ‡). The energy of this transition structure is 19.2 kcal mol
at the B3LYP/6-311+G** and 21.6 kcal mol −1 at the M06-2X/ 6-311+G** levels of theory. Similarly, a 19.1 kcal mol −1 B3LYP/ 6-311+G** barrier was obtained for 6. This value is significantly smaller than the usual inversion barrier for phosphorus in phosphanes (for PH 3 35 kcal mol −1 was reported). 24, 25 However, a similarly low (18 kcal mol −1 at B3LYP/6-311+G**) 26 barrier was obtained for phosphole, where the reduction of the inversion barrier was attributed to the aromaticity of the planar transition structure. 27 The lowering of the inversion barrier should at least partly be attributed to the neighbouring silyl group, since the calculated inversion barrier of silyl-phosphane (H3Si-PH2) is 23.8 kcal mol −1 at B3LYP/6-311+G**.
Altogether this suggests that the interconversion at higher temperatures might be possible, and very probably the energy difference between the two isomers is large enough to prevent the observation of the isomer shown in Fig. S2 of the ESI. ‡ Ellipsoids are drawn at 30% probability level. Ellipsoids are drawn at 30% probability level.
To reveal any suggested direct interaction between the bridging Si atom and the iron center, the atoms in molecules (AIM) theory was applied but no bond critical point was observed between the Fe and the Si atoms in 4, 6 and 7.
Reactivity of P-Si-P [3] ferrocenophanes Dihalosilanes 4, 6 and 7 are promising precursors for the reduction to the corresponding silylene. We tried several reagents to accomplish the dehalogenation including alkali metals, C 8 K, Collman's reagent, Na-naphthalenide and [( Dip Nacnac)Mg] 2 . 28 While we obtained no reaction in the case of Na, K, Collman's and Jones reagents, we observed cleavage of the adjacent P-Si bond in the case of sodium-naphthalenide as indicated by the formation of P-P coupled products and further unidentified products with no 1 J PSi -coupling in the 29 Si NMR spectra. By contrast, the straightforward reduction of dihalosilane 4 to hydrosilane 8 is easily achieved by a reaction with lithium aluminium hydride. Again only a single diastereomer is obtained in which the two Si-H protons are chemically inequivalent resonating at 4.77 and 4.88 ppm. The 2 J HH coupling of 9 Hz is augmented with 2 J HP couplings which differ substantially for the two protons. Thus the hydrogen atom resonating at lower field shows a 2 J HP coupling constant of 22 Hz while this coupling is <1 Hz for the Si-H resonating at higher field. Owing to the predominant s-character of the lone pair at phosphorus it seems plausible to assume that the Si-H oriented towards the phosphorus lone-pairs should show a higher J HP which corresponds to the more deshielded proton. The pronounced chemical and magnetic inequivalence of the Si-H protons indicates a markedly different local molecular environment for both hydrogen atoms as a consequence of the fixed stereo-chemical situation at the phosphorus centers. Although the latter is also the case for halogenated derivatives 4, 6 and 7 based on their crystal structures, in solution it is most easily visible for 8 using NMR spectroscopy. X-ray diffraction on single crystals of 8 allowed the determination of the molecular structure of 8 in the solid state (Fig. 5 ).
Compound 8 crystallizes in a triclinic system and together with one molecule of solvent (benzene) (Fig. 5) .
The conformation of [3] ferrocenophane 8 is very similar to the ones found for halogenated derivatives 4, 6 and 7. Again the Cp-rings in 8 deviate slightly from coplanarity with an angle between the normal to the ring plane being 4.44 (8)°w hich fits into the trend with the halogenated compounds, while the angles at the silicon center vary slightly. Both hydrogen atoms adjacent to the silicon atom have been located and refined. The deviation for an almost linear Fe⋯Si-H arrangement compared to the halogenated derivatives reaches 4°towards a higher angle (Fe⋯Si-H1 = 172.34(90)°) and for the corresponding perpendicular geometry 9°towards a smaller angle (Fe⋯Si-H2 = 80.17(91)°). The Si-H bond lengths show the same behavior as mentioned before with the linear arrangement with respect to the iron center having a slightly longer distance to the silicon atom. Regarding the sum of the angles at the phosphorus atoms, smaller angles in the range between 310°and 311°, combined with the smaller angle at the silicon atom PSiP = 98.54(3)°suggest a slightly higher ring strain within the bridge of [3] ferrocenophane 8 compared with the previously discussed compounds in which this angle increases with the electronegativity of the halide (4: P1-Si1-P2 = 102.46(2)°, 6: P1-Si1-P2 = 100.73(5)°, 7: P1-Si1-P2 = 100.21(3)°). At the same time the angle at the silicon atom in between the hydrogen atoms is 4°to 6°larger than in the halogenated structures (H1SiH2 = 108(1)°). Considering the smaller electronegativity of hydrogen compared to halogens, the increased bond angle is understandable according to the VSEPR theory. 29 A pyramidal structure at the phosphorus centers can be confirmed as well. The dihedral angle between the planes C1P1P2C6 and P1P2Si differs by about 4°to 5°towards a bigger angle (75.38(4)°) compared with the halogenated derivatives. The distance Fe-X for the almost perpendicular geometry is the shortest for the displayed [3] ferrocenophanes (Fe-H2 = 3.7305(195) Å, Fe-Cl2 = 4.2277(6), Fe-Br2 = 4.3490(7), Fe-I2 = 4.5319(7) Å). Moreover, the Fe⋯Si distance with 3.7139(7) Å is also the shortest among the compounds presented here.
Since the Si-H protons in 8 serve as spectroscopic probes for the difference in the chemical environment of the faces of the ferrocenophane ring, the spectroscopic findings suggest a potentially gradual reactivity for these two hydrogen atoms. This situation is more pronounced for different substituents at silicon for instance in hydrochlorosilane 9 which is readily available from silicochloroform and lithiophosphanide 3. Owing to the difference in facial orientation above and below the ferrocenophane ring which originates from the orientation of the phosphanyl lone pairs and substituents, two isomers are obtained in the formation of 9 (Scheme 2).
The isomers of 9 mainly differ in the relative orientation of the substituents at silicon which has substantial impact on the NMR spectroscopic data of the nuclei involved. Again the Si-H proton can be used as a spectral probe to assign the resonances to the respective isomers based on the plausible assumption that orientation towards the phosphorus lone- pairs results in an increased J HP . Indeed one isomer of 9 shows a markedly higher value for 2 J HP of 26 Hz than the other one (<1 Hz), which was also in good agreement with our M06-2X/ 6-311+G** 2 J HP values (1.9 and 27.1 Hz for the two isomers, the latter value indeed belonging to hydrogen pointing towards the P lone pair). The larger 2 J HP coupling is accompanied by a deshielded resonance of the corresponding proton at 6.54 ppm while for the isomer with hydrogen pointing away from the phosphorus lone pairs a higher field resonance at 5.91 ppm is observed. Also in the 31 P and 29 Si NMR spectra shift differences of roughly 20 ppm are found for these two isomers. The isomer with the deshielded Si-H proton resonance shows also more deshielded resonances in the 31 P (δ = −41.7 ppm) and 29 Si (δ = +5. the Si-H pointing towards the phosphorus lone-pairs in turn the lone-pairs should adopt an anti periplanar arrangement with respect to chlorine. The interaction of σ* states associated with the Si-Cl bond may become populated and the corresponding bond order reduced which would explain the general trend of deshielding, as in related cases. 15 The marked difference in the chemical environment for the two exocyclic substituents at silicon in the two isomers of 9 is evident from the spectral data and potentially may be even used to differentiate between the two isomers in terms of reactivity. The ratio of the isomers of 9 slightly varies depending on the reaction conditions employed. At room temperature a ratio of 1.00 : 0.75 is obtained, while at lower temperatures a ratio of 1.00 : 0.54 was observed at −20°C and −80°C, respectively. The B3LYP/6-311+G** and M06-2X/6-311+G**//B3LYP/6-311+G** energy difference between the two isomers was only 1.2 and 0.6 kcal mol −1 , respectively. This small computed energy difference is in agreement with the observation of both isomers. However, we have not been able to achieve the formation of only one out of the two isomers of 9 and also their separation from the mixture remained unsuccessful so far. According to our DFT calculations the interconversion barrier is similar (21.2 kcal mol −1 at the B3LYP/6-311+G** level of theory) to that of 4.
Given, however, that in this case the reaction temperature was rather low, it is likely that the two isomers were already formed during the reaction of 3 with SiHCl 3 . Formal dehydrohalogenation of 9 should lead to the envisaged silylene species, for which higher reactivity compared with N-heterocyclic silylenes can be anticipated owing to the limited π-donor properties of the phosphanyl unit. However, compound 9 does not react with neutral or anionic nitrogen bases like DBU, DABCO, NEt 3 and LiNTMS 2 or NaNTMS 2 . This is in marked contrast to strained [1] ferrocenophanes with a bridging >SiHCl unit. 30 Also N-heterocyclic carbenes (NHCs) induced no reaction of compound 9 and did not lead to the envisaged silylene-NHC adducts. 31 
Synthesis of P-E-P [3]ferrocenophanes (E = Sn, Ge)
Since the generation of a bisphosphano substituted silylene turned out to be difficult, we wondered whether the heavier congeners in group 14 would be more feasible owing to the higher stability of the divalent state for these elements. The reaction of 3 with SnCl 2 furnishes a product where the heteronuclear NMR spectra reveal the formation of the P-Sn-P unit. However, the two phosphorus centers have become inequivalent showing substantially different 31 (Fig. 6 ). Based on these data and the splitting pattern for the 119 Sn resonance at +418 ppm the formation of stannylene dimers or oligomers seems plausible in which the stannylene units mutually form donor adducts with one of the phosphane units of each other. Owing to its high symmetry the absence of other isomers and the presence of only two resonances for tert-butyl groups in the proton NMR spectra, the dimeric form 10 would be consistent with the observed data (Scheme 3). The instability of the compound precluded further characterization. The bond motif present in 10 has been first established by Du Mont et al. for acyclic bisphosphano stannylenes several years ago and the NMR data are in excellent agreement with the reported data. 32 The reaction of 3 with GeCl 2 furnishes a comparable product with 31 P chemical shift resonances −30.8 ppm and −90.9 ppm, however, the product is prone to decompo- sition and could not be isolated. These findings suggest that the >P-E-P< motif (E = group 14 elements) can be achieved, however, the steric protection exerted by the t-butyl groups at phosphorus is obviously insufficient to prevent dimerization.
Our DFT calculations showed that the dimerization energy to form the four membered ring is −29.8 kcal mol −1 for the germylene at the M06-2X/cc-pvDZ level of theory, while for the stannylene a slightly smaller value (−28.6 kcal mol −1 ) was obtained at the M06-2X/cc-pvDZ level of theory (further methods and computational details are given in Table S1 in the ESI ‡). The isomeric dimeric structure with an EvE bond has also been optimized, exhibiting the expected trans-bent structure (Fig. S3 in the ESI ‡), which has similar, but somewhat reduced stability both for E: Ge and Sn (E: Ge ΔE EE bonded-EP bonded = −2.0 kcal mol −1 and for E: Sn ΔE EE bonded-EP bonded = −3.5 kcal mol −1 at the B3LYP/cc-pvDZ level of theory). Similar relative stability was reported for aminosilylenes. 33 Since the energy of the dimerization is small, the entropy contribution has a significant effect and the room temperature calculated gas phase Gibbs free energy of the dimerization process is not extremely high (ΔG = −12.3 for E: Ge and ΔG = −28.6 for E: Sn). Thus, we predict that with bigger substituents at the phosphorus atoms this dimerization process can be blocked, or alternatively, an equilibrium between the monomeric and dimeric structures might be feasible for both compounds.
Conclusions
In summary, we have prepared a series of [3] ferrocenophanes with functional P-E-P motifs (E = group 14 fragments). Although these compounds are promising precursors for the generation of the corresponding tetrylenes, only in the case of tin a stannylene has been obtained in the form of a dimeric mutual donor acceptor adduct. With respect to the stereogenic phosphanyl centers, compounds 4, 6-8 are formed in a surprisingly stereospecific reaction from prochiral 3 as well as from rac-meso mixed 2 and 5. The molecular structures based on X-ray diffraction indicate no relevant ring strain in these [3] ferrocenophanes which suggests a low propensity to undergo thermal ROP. Future work will focus on increasing the steric congestion at the flanking phosphanyl units to prevent dimerization and to tame the reactivity of the related tetrylenes.
Experimental
All manipulations were carried out under strict exclusion of moisture and air under an inert argon atmosphere. 
X-ray diffraction measurements
X-ray diffraction measurements were performed on a Stoe 4CD or a Bruker-AXS SMART APEX 2 CCD diffractometer using graphite-monochromated Mo Kα radiation or a Stoe StadiVari with a Dectris Pilatus 200 K detector using monochromated Cu K α radiation ( Table 2 ). The structures were solved using direct methods and refined by full-matrix least-squares techniques against F 2 (SHELXL-2014/6). 36 Details of the structure determinations and refinement for 4, 5, 6, 7 and 8 are summarized in Table 2 . Further programs used for analysis and visualisation of structural information include WinGX, Parst and Mercury. [37] [38] [39] Supplementary crystallographic data for this paper can be obtained by quoting CCDC 1417298-1417301 and 1434408.
Quantum chemical calculations
Quantum chemical calculations were performed using the Gaussian 09 suite of programs. 40 Geometry optimizations were carried out using the M06-2X or B3LYP functional with the 6-31G*, 6-31+G*, and 6-311+G** cc-pVDZ basis sets. For the Sn and I containing systems Def2-TZVP basis was used for the Sn and I atoms. For the energy difference between the isomeric/ dimeric structures, further single point energy calculations were carried out at the B3LYP/Def2-TZVP level. The nature of the stationary point obtained by geometry optimization has been verified by a subsequent analysis of the second derivatives, which have been found all positive in the case of minima, and exhibited a single negative value in the case of transition states. The structures were visualized by the MOLDEN package. 41 The topological analysis of the electron density was carried out by the AIMAll package.
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Scheme 3 Illustration of Sn based [3] ferrocenophanes with the tentative formation of dimeric 10.
Synthesis of 2
To a suspension of LiAlH 4 (637 mg, 16.8 mmol) in 20 mL of Et 2 O, a solution of 1 (7.26 g, 16.8 mmol) in 100 mL Et 2 O was added. The reaction mixture was stirred for 15 minutes and degassed water was added until the evolution of gas stopped. The residue was extracted with Et 2 O and the organic layer was washed with water and brine. The organic layer was dried with MgSO 4 and the solvent was removed in vacuo. Recrystallization from pentane yielded 85% product (5.15 g, 14.2 mmol) as orange crystals. 31 
Synthesis of 3
To a solution of 2 (362 mg, 1 mmol), a solution of n-BuLi in hexane (0.88 mL, 2 mmol, 2.5 M) and TMEDA (0.33 mL, 2 mmol) were added at room temperature. This mixture was stirred for 12 h forming a yellow solid within a red solution. This slurry was used in situ for further reactions. 31 P NMR (202 MHz, C 6 D 6 ) δ: −28.5 (sept) ppm; 7 Li NMR (194 MHz, C 6 D 6 ) δ: 1.89 (t, 1 J PLi = 52.4 Hz) ppm.
Synthesis of 4
SiCl 4 (0.88 ml, 2 mmol) was added to the stirred slurry of 3 at room temperature and stirring was continued for 10 minutes. All volatile components were removed in vacuo, the residue was extracted with 30 mL of pentane and the solid was removed and discarded. The pentane extract was evaporated to dryness yielding the raw product. Recrystallization from pentane afforded 91% yield (417 mg, 0.91 mmol) as orange crystals. 31 
Synthesis of 5
TMSCl (0.25 ml, 2 mmol) was added to the stirred slurry of 3 at room temperature and stirring was continued for 10 minutes. All volatile components were removed in vacuo, the residue was extracted with 30 mL of pentane and the solid was removed and discarded. The pentane extract was evaporated to dryness yielding the raw product. Recrystallization from pentane afforded an orange-brown powder in 80% yield (407 mg, 0.8 mmol). 31 
Synthesis of 6
To a solution of 5 (2.02 g, 4 mmol) in 15 mL toluene, SiBr 4 (0.56 mL, 4.5 mmol) was added at room temperature and the reaction mixture was heated to 100°C for 4 hours. All volatile components were removed in vacuo, the residue was extracted with 40 mL of pentane and the solid was removed and discarded. The pentane extract was evaporated to dryness yielding the raw product. Recrystallization from pentane afforded 6 in 63% yield (1.37 g, 2.5 mmol) as orange crystals. 31 
Synthesis of 8
A solution of 4 (487 mg, 1 mmol) in 20 mL pentane was added to a suspension of LiAlH 4 (52 mg, 1.37 mmol) in 15 mL Et 2 O at 0°C. The reaction mixture was stirred for 2 hours, and all volatile components were removed in vacuo. The residue was extracted with 30 mL of pentane and the solid was removed and discarded. The pentane extract was evaporated to dryness yielding the raw product. Recrystallization from benzene afforded the crystalline product. 31 390.07849.
Synthesis of 9
SiHCl 3 (0.21 mL, 2.1 mmol) was added to the reaction mixture of 3 and stirred for 10 minutes. All volatile components were removed in vacuo, and the residue was extracted with 30 mL of pentane. After removal of the solid 9 was obtained as a mixture of two stereo isomers (major/minor, ratio 1.00 : 0.75). 
